Materials and methods
Majiashan section. The stratigraphic succession in Chaohu, Anhui Provice, south China (31.62° N, 117.82° E), is one of the most significant Early Triassic marine sections globally. With a complete Olenekian succession, it yields the best-preserved, abundant and diverse Early Triassic marine reptile fossils [1] [2] . The Majiashan section was deposited in a deep-water (200 to 500 m) slope setting on the northern border of the Yangtze Platform where the eastern Tethyan and western Panthalassa were connected [3] [4] .
Cyclostratigraphic studies of the Majiashan section identified meter-scale stratigraphic packages interpreted to be shallowing-upward cycles (Fig. S1 ) 5 .
The section can be subdivided into 4 lithofacies. The global Smithian-Spathian boundary has not been yet resolved anywhere in the world. In the Chaohu area, South China, the boundary is identified by the first occurrence of conodont Neospathodus pingdingshanensis in the Pingdingshan succession, which has not been correlated globally 6 . Either has ammonoid zonation been widely correlated 7 . A major positive excursion in δ 13 C carb corresponds to a lithofacies boundary at the SSB and provides a significant global correlation tool [8] [9] . Astrochronologic analysis. To further constrain the observed δ 13 C carb variations and the chronology of the SSB and the marine reptile beds, we performed astrochronologic testing on the high-resolution δ 13 C carb data. The δ 13 C carb data were prepared and analyzed using the R software package "Astrochron" 13 .
(1) Radioisotopic constraints. (2) Data preparation. The long-term trend in the δ 13 C carb data is removed with a LOWESS smoother of 0.08, and subsequently 10 extremely negative "outliers" were removed using a threshold of -2‰. The mean sampling interval of the subsequent data set is 33 cm and the median sampling interval is 19 cm. In order to obtain evenly spaced δ 13 C carb data prior to time series analysis, the detrended data were linearly interpolated to a constant 15 cm resolution. This fine sampling grid is appropriate for the MTM Harmonic F-test that is employed to evaluate peak significance (in contrast to red noise tests, which are sensitive to over-interpolation) (Fig. S7A-B) . All spectral peaks that met the 90% F-test confidence level ( Fig. S7D ) were evaluated using E-ASM, and Monte Carlo significance testing utilizing 100,000
simulations. Results with Null Hypothesis Significance Levels (Ho-SL) less than or equal to 0.1% were identified; note that this threshold is more conservative than the critical significance level of 0.5% 16 . Detailed results are shown in Table S3 and Table S3 ). The sedimentation rate curve derived from the spatial frequency modulation of the identified short-eccentricity term was integrated to obtain a depth-time map (Fig. S10 , Table S4 ), and the tuned series was interpolated using a sampling grid of 7 kyr (the median sampling interval is 3.5 kyr and mean sampling interval is 5.8 kyr). 2B ).
(6) Bandpass filtering and amplitude modulation assessment. The long-term eccentricity and short-term eccentricity cycles (Table S5) were extracted from the tuned Detailed results are shown in Table S3 . 
